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ABSTRACT
BACKGROUND: To evaluate the results of infiltrative anesthesia for manual closed reduction of acute primary 
anterior shoulder dislocation.
MATERIAL AND METHODS: A total of 55 adults with acute anterior dislocation of shoulder who were treated 
with Hippocratic maneuver were evaluated. Infiltrative anesthesia was applied directly to the deltoid muscle 
from two anatomic locations in anterolateral and posterolateral of the shoulder with prilocaine hydrochlo-
ride and bupivacaine (Citanest® + Marcaine®) was applied to all patients. All patients’ reductions were made 
by the same orthopaedic surgeon. Visual Analog Scale (VAS) of pain was applied to all subjects for evaluating 
the pain in management after the treatment. Demographic and clinical data, time of duration for reduction, 
and duration of hospitalization were recorded.
RESULTS: Mean age was 57.9 ± 4.5 years, 22% were women. The reduction was completed with the mean 
duration of 1.0 ± 0.3 minutes after applying infiltrative anesthesia. The mean VAS scores of the patients 
used infiltrative anesthesia were 4.6 which indicated moderate pain. The treatment was completed in the 
emergency room so that patients could be discharged after reduction in the emergency department. No 
recurrence and complications were observed in the one-year follow-up period.
CONCLUSION: Our study showed that infiltrative anesthesia, in addition to its easy management by ortho-
paedic surgeons, allows successful and fast reduction by avoiding difficulties caused by the contraction of 
the deltoid muscle without necessitating sedoanalgesia or general anesthesia.
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INTRODUCTION
Anterior shoulder dislocations (ASD) are the most 
frequent emergency consultation reasons for or-
thopaedic surgeons [1–3]. The selection of the type 
of anesthesia and analgesia is very important to 
achieve reduction quickly and without complication. 
Several studies have reported different anesthesia 
methods for the reduction of ASD [4–6]. Currently, 
intra-articular, sedative and intravenous anesthesia 
methods are used in orthopaedic clinics [4–6]. In 
our clinic, both of the methods for anesthesia have 
been used. Infiltration of local anesthetics around 
the joint as an analgesic adjunct for postoperative 
joint surgery pain has been used for decades [7–10]. 
However, there is no evidence in using for the man-
agement of ASD. 
Also, several reduction methods for manual 
closed reduction of acute primary ASD have been 
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used such as Kocher, traction-countertraction, scap-
ular manipulation, modified Stimson and Hippocrat-
ic method to which we used for this study [1–3, 11, 
12]. There is no consensus about anesthesia options 
and reduction methods. This is a very ancient meth-
od — as the name suggests — and it has relatively 
recently been revived as perhaps the safest method 
of shoulder reduction [11]. The Hippocratic maneu-
ver is preferred in our center due to its educational 
value. Besides, this safe maneuver can be quickly 
applied with a limited number of medical staff.
The most important point in choosing the meth-
od of anesthesia in ASD reduction is patient comfort 
achieved by pain management. Anesthesia relaxes 
the muscular spasm and thus facilitates reduction. 
The aim is to relocate the shoulder while minimizing 
the risk of complications. Choosing the right meth-
od of anesthesia greatly reduces the incidence of 
complications. Anesthesia should provide pain con-
trol, increase patient comfort and not cause compli-
cations. The surgeon should choose a safe method 
that is easy to administer. A method of anesthesia 
that does not require the presence of an anesthesi-
ologist shortens the procedure and lowers the cost. 
The aim of our study was to report the results of 
infiltrative shoulder anesthesia in manual closed re-
duction of acute primary ASD.
MATERIAL AND METHODS
A total of 55 adults with acute ASD aged 
38–74 years (43 men and 12 women) were recruit-
ed to the study between July 2013–July 2017. All 
patients who applied with acute primary ASD to the 
emergency service were evaluated for the study. All 
patients signed a written consent form. Ethics com-
mittee approval was received for this study from the 
local ethics committee of our institute. 55 patients 
were included in the study after exclusion of patients 
who had recurrent ASD, dislocation with fracture, 
inferior and posterior dislocation of shoulder and 
patients with alcohol addiction and a history of al-
lergic reactions with local anesthetics. 
Infiltrative anesthesia applied with prilocaine 
hydrochloride 2.5 cc + bupivacaine 2.5 cc (Citan-
estR + MarcainR) for all patients with the dose 
of 3–4 mg/kg (maximum single dose not to ex-
ceed 500 mg for prilocaine hydrochloride and 
2–2.5 mg/kg (maximum single dose not to exceed 
175 mg) for bupivacaine [13, 14]. Infiltrative an-
esthesia was applied directly to the deltoid muscle 
from two anatomic locations in the anterolateral 
and posterolateral shoulder (Fig. 1a–c). All the pa-
tients’ shoulders were reduced using the Hippocratic 
maneuver by the same orthopaedic surgeon. The 
duration of the reduction and the duration to dis-
charge were recorded by the medical assistants.
Demographic data such as age, gender, smok-
ing and alcohol consumption status, recurrence of 
ASD was recorded. In addition, VAS was measured 
to assess the improvement in pain, with a scale of 
0 representing no pain and 10 representing extreme 
pain. The version of VAS used in this study was 
standardized into Turkish [15]. VAS is a unidimen-
sional measure of pain intensity, which is widely 
used in diverse adult populations. To rule out memo-
ry problems, patients were numbered between 0 to 
10 on the questionnaire due to their pain severity in 
one-hour time after management. VAS was meas-
ured 30–60 minutes after reduction.
All the patients were followed with Velpau band-
age after reduction for two weeks. The rehabilitation 
fIGURE 1. Demonstrates the method of performing infiltrative anesthesia procedure; 1a: lateral view, 1b: posterior view, 1c: anterior view
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program was started after the third week from the 
management to gain a normal range of motion. 
All patients were reevaluated in the clinic one year 
following reduction.
Data analyses were performed by using SPSS for 
Windows, version 22.0 (SPSS Inc., Chicago, IL, Unit-
ed States). Data was described as mean ± SD and 
for normal distributions, and categorical data were 
described as a number of cases (%). 
RESULTS
The study included 55 patients who applied to 
the emergency service with acute ASD. Of these, 
76% were men. The mean age of the patients were 
57.9 ± 4.5 years. Three patients who consumed al-
cohol reported their consumption as less than once 
a month and more than three times in a year. None 
of the patients had a history of alcohol or tobacco 
consumption. The mean duration of reduction was 
recorded as 1.0 ± 0.3 minutes. Reductions were 
completed in the emergency room for all patients 
and none of the patients needed hospitalization. 
Complications such as fracture or neurovascular 
damage were not observed. Mean VAS scores of 
the patients with infiltrative anesthesia were indicat-
ed moderate pain. Also, discharge of duration from 
emergency service after reduction varied between 
64.1 minutes to 117.5 minutes. Table 1 summarizes 
the demographic and clinical data of the patients. 
All the patients were evaluated with shoulder 
MRI in the third week of follow-up. Bankart lesions 
were detected in 5/55 patients. All five patients with 
Bankart lesions were elderly patients with sedentary 
lifestyles and were given conservative treatments 
for this reason. We choose surgical treatment for 
patients younger than twenty-five who actively par-
ticipate in sports and conservative treatment for 
patients older than forty. Partial rotator cuff tears 
were detected in 10/55 patients who is older than 
54 years old. 
All the patients have still been followed up with 
a normal range of motion in the shoulder after an 
appropriate rehabilitation program.
DISCUSSION
The optimal type of analgesia and sedation has been 
subject to debate for a long time in the literature but 
limited sample sizes and assessments make choos-
ing difficult. A consensus on the optimal type of an-
algesia has not been reached in meta-analyses [12]. 
Some studies intravenous anesthetics such as 
ketamine, propofol, fentanyl alone or their com-
binations. Some authors preferred midazolam for 
sedative anesthesia because of its pharmacological 
properties. Midazolam is a very useful agent with 
a rapid onset and short half-life and which results in 
a rapid offset of effect and faster recovery. But ad-
verse effects such as respiratory depression, drowsi-
ness, vomiting, nausea, headache and hypotension 
have been reported [16–17]. Prilocaine hydrochlo-
ride and bupivacaine were preferred in our study 
for intra-articular anesthesia although other studies 
mostly used 1% lidocaine [12].
Compared to other studies, our success of reduc-
tion is very high with a percentage of 100%. Fitch 
et al reported 89.9 % success with intra-articular 
anesthesia and 95.6% success in the patients who 
received intravenous anesthesia [18]. The success 
Table 1. Differences in demographical and clinical outcomes between infiltrative anesthesia and intravenous 
anesthesia
Infiltrative anesthesia Intra-venous anesthesia P value
Mean Age 57.9 ± 4.5 58,1 ± 5.1 0.144
Sex ratio 2 F/18 M 1 F/14 M
Recurrence of ADS No No
Duration of reduction (minutes) 2.86 ± 0.85 4.21 ± 1.15 0.044
Adverse effects No respiratory depression and 
hypoxemia in 2 patients
drowsiness in 1 patient
nausea in 1 patient
VAS scores 8.2 ± 0.9 7.6 ± 1.2 0.088
Discharge duration (minutes) 90.8 ± 26.7 550.6 ± 180.5 0.014
ADS — Anterior shoulder dislocations; VAS — Visual Analog Scale
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rates are variable due to time of application for the 
dislocation, time for reduction after the dislocation 
and surgeon’s level of expertise [19–20]. 
The effect of anesthesia on pain is an undeniable 
fact. The main power of our study is the objective 
measurement of pain scores. Consistent with the lit-
erature, lower VAS scores were obtained compared 
with the other anesthesia methods [21]. 
The overall duration of reduction and discharge, 
not surprisingly, was shorter in this study [22–23]. 
If the measurement of the effectiveness with pain 
is enough for researchers, this result revealed that 
cost-effectiveness is higher in infiltrative anesthesia. 
Successful reduction without complications is 
very important for orthopaedic surgeons. Also, the 
duration of hospitalization and discharge are di-
rectly affected by the complications. We observed 
no complications with infiltrative anesthesia and 
Hippocratic maneuver. This is one of the most im-
portant reasons why we suggest using infiltrative 
anesthesia. There are frequent reports of nausea, 
drowsiness and hypoxemia with sedoanalgesia in 
the literature [4, 24].
Duration of hospitalization and discharge are 
affected by several factors such as dosage of an-
esthesia, development of complications, technique 
of reduction, experience of surgeon and medical 
team. In our study, we found a decreased time of 
duration for discharge. These results are believed to 
be related to lower complication rates and the use 
of the same technique for all patients by the same 
orthopaedic surgeon. 
This study has some limitations. We applied the 
VAS questionnaire after the reduction that mainly 
depends on patients’ memory. Another limitation 
is the number of participants and the lack of fe-
male patients.
Infiltrative anesthesia allows successful reduction 
without necessitating sedation or general anesthesia 
by avoiding deltoid muscle spasm and pain and can 
easily be applied by orthopaedic surgeons. We were 
able to carry out reduction in a shorter time with 
less pain using infiltrative anesthesia. Application of 
intramuscular anesthesia to the points using doses 
described in the text has resulted in success in terms 
of both patient and surgeon comfort. However, due 
to the low number of patients, these results need to 
be evaluated in a double-blinded randomized study 
with larger sample size.
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